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GETTING STARTED

http://nws.weather.gov/lcat/home

Log in and navigate to the LCAT Local Climate Studies

http://nws.weather.gov/lcat/home
http://nws.weather.gov/lcat/home


LCAT ANALYSIS OPTIONS 

Climate Change Analysis

• How is the climate changing over 
time?

• Is the climate change signal greater 
than the climate variability?

• Is there a trend in the data?

Climate Variability Analysis

• Is there a statistically significant 
relationship with large scale climate 
patterns?

• ENSO, AO, NAO, PDA

Use Climate Change 
Analysis to adjust for 

trend for Climate 
Variability Analysis!



CLIMATE CHANGE ANALYSIS – QUICK REVIEW

• Hinge trend method helps to understand the current rate of climate change

• Other methods (OCN, EWMA) help you to analyze how climate normals are changing over 
time

• To look at Climate Change (CC) in the context of Climate Variability  (CV) you can use a 
simple ratio of the annual rate of change and Hinge RMSE (Beta = ROC/RMSE with units of 
“per year”)

• This ratio helps assess the magnitude of CC impacts in the context of CV – how does CC 
compare to CV?

• A ratio of Beta = 0.05 per year is a big deal (meaning CC is overwhelming CV)

• Values closer to zero show that CV is so large, that the CC is within the context/magnitude 
of CV, and therefore, less concerning.

• 1/Beta = 1/0.05 = 20 years is a big deal (meaning CC is overwhelming CV)

• This means we are warming at a rate that gets us to a point 20 years faster than natural 
variability would have warmed us on its own.

• The bigger the CV or the smaller the ROC, the less obvious the CC impact.

 

 



CLIMATE VARIABILITY ANALYSIS – QUICK REVIEW

Composite Analysis

• Shows 90% confidence with bold borders

• During El Nino events, we can say with 90% confidence, there is an increased 
chance (tilt in odds) the rainfall will be above normal. 

• During ENSO Neutral, we can say with 90% confidence, there is an increased 
chance (tilt in odds) the rainfall will be below normal and a decreased chance 
the rainfall will be above normal.



ACCOUNTING FOR TREND

ROC=2.19°F per 30-yrs
CV=CC in 33 years

many Below 
Normal years 
compared  to 

warm 1981-2010

Trend is NOT Adjusted Trend is Adjusted

More 
realistic 

guidance!



LCAT Demo



CLIMATE QUESTIONS?
Is climate change making drought more frequent in southwest Oklahoma?  Does 

ENSO play a role in drought conditions?

Altus Lake 2004

http://nws.weather.gov/lcat/home 

http://nws.weather.gov/lcat/home
http://nws.weather.gov/lcat/home


1) Select Data

2) Select Location

3) Turn “ON” CC Analysis

5) Select Time Frame
     (double check before     
     clicking Analyze)

4) Make Trend selections

Is climate change making drought more 
frequent in southwest Oklahoma? 



* The Climate Change signal is well 
within the range of natural 
variability (noise).

* There is virtually no recent trend 
(post 1975) or long-term trend in 
the Palmer Drought Severity Index 
during AMJ.

Is CC > CV?  

 

 

 



1) Check on “Detrend”
(Verify the Trend type)

3) Select Index & parameters

5) Select Data Binning/Thresholds 

4) Select Analysis Display Types

2) Turn “ON” Climate Variability 
Analysis 
Double check Time Frame above!

Does ENSO play a role in drought 
conditions in southwest Oklahoma?





PDSI Value Descriptor
> 4.00 Extreme Moist Spell

3.0 to 3.99 Very Moist Spell
2.0 to 2.99 Unusual Moist Spell
1.0 to 1.99 Moist Spell

0.50 to 0.99 Incipient Moist Spell
-0.49 to 0.49 Near Normal
-0.50 to -0.99 Incipient Drought
-1.00 to -1.99 Mild Drought
-2.00 to -2.99 Moderate Drought
-3.00 to -3.99 Severe Drought

< -4.00 Extreme Drought

Using 1981-
2010 Median 
for the binning 
threshold:

➢ The PDSI is calculated based on 
precipitation and temperature data, 
as well as the local Available Water 
Content (AWC) of the soil. It is 
standardized.

➢ From the inputs, all the basic terms 
of the water balance equation can 
be determined, including 
evapotranspiration, soil recharge, 
runoff, and moisture loss from the 
surface layer. 

➢ Human impacts on the water 
balance, such as irrigation, are not 
considered. 



PDSI Value Descriptor
> 4.00 Extreme Moist Spell

3.0 to 3.99 Very Moist Spell
2.0 to 2.99 Unusual Moist Spell
1.0 to 1.99 Moist Spell

0.50 to 0.99 Incipient Moist Spell
-0.49 to 0.49 Near Normal
-0.50 to -0.99 Incipient Drought
-1.00 to -1.99 Mild Drought
-2.00 to -2.99 Moderate Drought
-3.00 to -3.99 Severe Drought

< -4.00 Extreme Drought

*  Binning threshold could be far 
away from Zero

• For PDSI, the brown shading 
may contain moist spell 
values!

* Always check the actual data and 
don’t rely solely on the graphs!

Using 1981-
2010 Mean for 
the binning 
threshold:



CLIMATE QUESTIONS?

Altus Lake 2004

Is climate change making drought more frequent in southwest Oklahoma?  

No. The Climate Change signal for the Palmer Drought Severity Index is within the 
range of natural variability in April-May-June.

There is virtually no recent trend (post 1975) or long-term trend in the Palmer 
Drought Severity Index during April-May-June.

Does ENSO play a role in drought conditions?

Yes. During El Niño events, we can say with 90% confidence, there is an increased 
chance (tilt in odds) for moist spells and a decreased chance for drought conditions 
in April-May-June.  

During ENSO neutral times, we can say with 90% confidence, there is an 
increased chance (tilt in odds) for drought conditions and a decreased chance for 
moist spells in April-May-June.
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NCEI Climate at a Glance 
(CAG): Primer



CAG: https://www.ncdc.noaa.gov/cag 

•CAG is one of several basic tools developed during 
NCEI’s ~70 years of climate services experience

•It fits the model of most successful “eyeball to eyeball” 
climate services:

–Relatively simple tool; relatively complex usage; 
•This week, AMS will develop an app that uses CAG data 
to teach advanced statistics

–This was not an original “requirement”, but results from building 
tools to meet requirements

https://www.ncdc.noaa.gov/cag


CAG “requirements”

•Service four of the five ligaments of climate monitoring:
–Observation: what was observed
–Departure: how different is that from a base period
–Unusualness: how unusual is that difference
–Trend: is this part of a bigger picture?

•It doesn’t service the most expensive monitoring facet:
–Impact: what did it cost (property, [quality of] life)



Climate at a Glance (CAG)



CAG Timeseries



CAG Mapping



CAG Mapping



CAG Mapping



CAG: https://www.ncdc.noaa.gov/cag 

•Time series and Mapping gotchas:
–Multi-month “seasons” constructed like so:
–“Summer” (JJA) is “the 3-month period ending in 
August”

•Cities are different than shapes
•OCONUS is different than CONUS

–Periods of record
–Number of derived indices available

•Shapes are typically better at describing climate 
behavior, unless you’re absolutely married to the station, 
or you want to capture the range of variability at a place.

https://www.ncdc.noaa.gov/cag


Building on CAG “requirements”

•Traditional spatial scales: 
–Stations → climate divisions 
→ states → climate regions → 
National

•Being added now (thank you 
to NCEI colleagues):

–HUCS
–Counties
–Zip Codes

•Recently expressed as 
“requests”

–CWAs
–RFC footprints



NCEI Climate Facebook: http://www.facebook.com/NOAANCEIclimate
NCEI Ocean & Geophysics Facebook: http://www.facebook.com/NOAANCEIoceangeo
NCEI Climate Twitter (@NOAANCEIclimate): http://www.twitter.com/NOAANCEIclimate
NCEI Ocean & Geophysics Twitter (@NOAANCEIocngeo): http://www.twitter.com/NOAANCEIocngeo

Deke Arndt
Derek.Arndt@noaa.gov
www.ncei.noaa.gov
www.climate.gov

http://www.facebook.com/NOAANCEIclimate
http://www.facebook.com/NOAANCEIoceangeo
http://www.twitter.com/NOAANCEIclimate
http://www.twitter.com/NOAANCEIocngeo

